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C omnemoM o MeotcdynapodnoM noucKe. 
Mo ucmeneHux cpoxa d.w iHMeHenivt <popMyjibt 
laoOpemeHUH u c noemopuou nyojiuxaiiueu e cnynae 
nojiyvenu* vzMeneHuu. 
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(54) Title: METHOD FOR PRODUCING AN INITIAL POLYCRYSTALLINE SILICON IN THE FORM OF PLATES 
HAVING A LARGE SURFACE AND CHAMBER FOR THE PRECIPITATION OF SILICON 

(54) HaJBaHHe MJoSpeTCHHs; CflOCOE H3rOTOBJIEHRfl HCXOflHOTO nOJMKPHCTAJIJlHMECKOrO KPEMHUS B 
BHflE nJlACTHH C BOJIbllJOfl nJlOlUA^bK) IIOBEPXHOCTH H KAMEPA AJLfl OCAJK^EHRfl KPEMHUH 

(57) Abstract: The method includes disposing a flat substrate in the 
chamber, supplying a flow of steam or steam-gas mixture along the 
flat surface of the substrate, heating the flat substrate by mean of the 
passing flow, precipitating the silicon from steam or steam-gas 
mixture on the flat surface, drawing the substrate out of the chamber 
and subsequent treatment. Materials with a specific strength range 
from 1.10 3 Om cm to 50 Om cm are used as a flat substrate. The 
subsequent treatment consists of cutting the precipitated silicon off 
the flat substrate. The chamber consists of a body, holders for the flat 
substrates placed within the body in a way making it possible to 
place the flat substrates in horizontal rows, a nozzle supplying steam 
or a steam-gas mixture into the space between the rows and a nipple 
for the evacuation of steam or steam-gas mixture. Electrical supply 
lines are connected to the holders. The nozzles supplying steam or a 
steam-gas mixture are placed on the side of a wall of the body facing 
the longitudinal side of the flat substrate. The number of nozzles 
should not be less than two for each space between the horizontal 
rows. 
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(57) Pc«J>cpflT: 

Cnoco6 BiaiiOHaeT pa3MemeHHe anocKOH ochobw b KaMepe, nojiany no- 
TOKa napa hjjh napo-ra30BOH cmcch BflOJib noBepxHOCTH n/iocKOH ochobm, Ha- 
rpeBaHne iuiockoj* ochobli npoTeKaioiUHM tokom, ocaacaeHHe H a njrocKyio oc- 
HOBy KpcMHHfl H3 napa hjih napo-ra30Bofi cmcch, H3BJieneHHe nnocKofi ochobw c 
kpcmhhcm H3 KaMepw, nooncnyioiuyK) o6pa6oTKy. B KanecTBe anocKoi* ochobw 
HcnoJib3yK)T MaTepwajiu c yaejibHMM conpoTHBJieHHeM b HHTepBaJie ot 1- 10 ° 
Om cm ao 50 Om-cm, a noc^e^yioinyK) o6pa6oTKy npoH3BO/WT cpe3aHHeM ocaac- 
^eHHoro KpeMHHH c iuiockoh ochobu. 

KaMepa HMeer Kopnyc, flepwaTejiH ana ojiockhx ochob, ycraHOBJieHHbie b 
Kopnyce c B03MoacHocrbio pa3MeiueHH*i njioocnx ochob ropn30HTajibHWMH pa- 
jjaMH, coruia ana no^anH napa hjih napo-ra3OB0H CMecw b npocTpaHCTBO Me»cny 
p^aMH nJiocKHX ochob, urryuep win BbiBO/ia napa hjih napo-ra30Bofi CMecw. 
BBe^eHbi TOKono^BO^bi, noACoeAHHeHHbie k AepwaTeJiaM. Con/ia ajia no^aMM 
napa hjih napo-ra30Boft cmcch ycTaHOBJieHbi co cropoHbi ctchkh Kopnyca, 06- 
pameHHOH k ajihhhoB cropoHe hjiockoR ochobw. Kojihhcctbo coneji Bbi6paH0 
He MeHbiue flByx jyia Kaataoro npoMeacyTKa Me>Kfly ropH30HTajibHWMH pjuiaMH. 
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cnocoB H3roTOBJiEHna ncxo^Horo 

nOJMKPHCTAJIJIHHECKOrO KPEMHHfl B BHflE I1JIACTHH C 
EOJILIIJOH nJIOmMLK) nOBEPXHOCTH H KAMEPA flJIfl 
OCAHCflEHHfl KPEMHRH 

5 06jiaCTb TeXHHKM 

H3o6peTeHHe othochtch k o6jiac™ nojiyneHH* noJiynpoBOflHHKOBbix Ma- 
TepHajiOB h mokct 6biTb Hcno^t30BaHo juw npoH3BO,acTBa HcxoflHoro nojiw- 
KpHCTajuiHHecKoro KpeMHHH b npouecce ero oca>KneHHH H3 napa hjih napo- 
ra30Bofi (J>a3bi Ha Harperbie ochobu. 
i o npeaiuecTByiomHfi ypoBeHb tcxhwkh 

H3BecTHbi pa3JiHHHBie cnocoobi nojiyneHH5i ncxojiHoro KpeMHHa, bkjiio- 
HaiomHe pa3MemeHne ochobbi b KaMepe, narpeBaHHe ochobu npoxoaaiUHM to- 
kom, nonany noTOKa napo-rooBoii cmcch b^ojib noBepxHocTw ochobw, ocaacae- 

HHe Ha OCHOBy KpCMHHfl H3 napO-mOBOH CMCCH, H3BJISHeHHe OCHOBbI C KpCM- 

15 HHeM H3 KaMepw (DE, A, 2854707), (JP, A, 52-21453), (US, A, 4125643). 

B 3THX cnocoSax b KanecTBe ochobw jum ocaacaeHHa Hcnojib3yK>T KpeM- 
HHeBbie cTepxcHH. 

H3BecreH cnoco6 H3 rOTO bji e h hh Hcxoworo nojiHKpHCTajuiH4ecKoro 

KpeMHMH B BHfle nJiaCTHH, BKJUOHaKDlUHH pa3MemeHHe nJIOCKOH OCHOBbI b KaMC- 

20 pe, noaany noTOKa napa MOHOCHJiaHa hjih napo-rooBOH CMecii ipuxJiopciuiaHa 
h Bonopoaa Bflo^b noBepxHOCTH nJiocKOH ochobm, HarpeBaHiie njiocKOH ochobw 
npoTCKaioiUHM tokom, oca>KiieHHe Ha njiocKyw ocHOBy KpeMHHa H3 napa hjw 
napo-raoBOH cmcch, h3bjichchhc njiocKOH ochobbi c KpeMHiieM H3 KaMepbi, no- 
cjiej^Tomyio o6pa6oTKy (DE, A, 2541284). 

25 ConiacHO cnoco6y nojiynaiOT hcxouhbih nojiHKpHCTajiJiHHecKwfi KpeM- 

hhh oca^KneHHeM Ha HarpeTbie KpcMHHeBbie ochobu b npouecce BOflopoaHoro 

BOCCTaHOBJieHHH X^OpCHJiaHOB HJIH B npOUeCCe pa3JI0>KeHHH MOHOCHJiaHa. Oc- 
HOBaMH flBJIJTOTCfl Kp£MHHCBbIC njiaCTHHbl LUHpHHOfi OT 3,0 flO 10,0 CM, fl^HHOH 

no 120 cm h tojtiuhhoh ot 0,1 no 0,5 cm. npeHMymecTBOM 3Toro cnoco6a no 
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cpaBHeHHio c npeflbmymiiMH flBJiaeTCfl HeKOTopoe yBeJWHeHHe ckopocth ocaac- 

RtHliSl KpCMHHH. 

OrpaHHneHiwMH cnoco6a HBJiaioTCfl: Tpyimocn> nonyntuivi luhpokhx 

KpCMHHCBMX IUiaCTHK - HJIOCKHX OCHOB flJlfl BCJ^CHHH FipOUeCCOB BO^OpO^HOrO 
5 BOCCTaHOBJieHHfl KpeMHHfl C BblCOKOfi npOH3BOJ3HTeJlbHOCTbK>, Heo6xOflHMOCTfe 

npHMCHCHRfl crapTOBoro" pa3orpeBa ochob c bwcokhm yaejibHUM conporaBjie- 

HHeM. 

Hcnojib3yeMoe b stom TexHHHecKOM pemeHHH ycipoflcTBO HMeeT xpeM- 
HMeBhie nJiacTHHU, b npocnpaHCTBO MOK^y kotopumh nepe3 conjio, ycrraHOB- 
io JieHHoe c y3KOH cropoHu n/iocKHX ochob, noaaioT noTOK napa hjim napo-rooBofi 
CMecH. TaKoe ycnpoficTBO MMeer HH3Kyio npoH3Boj5HTeJii>HocTb, o6ycJiOBJieHHyK> 
npeiiMyiuecTBeHHO Majioii nnomatfbio nnocKOH ochobej. 

HaH6ojiee 6jih3Khm ycrrpoHCTBOM juw 3aaBJieHHoro flBJiaeTca KaMepa, co- 
aepacamaH Kopnyc, aepacaTejiH juih iijiockhx ochob, ycTaHOBJieHHbie b Kopnyce c 

15 B03MOHCHOCTMO pa3MCmeHH5l nJIOCKHX OCHOB r0pH3OHTaJIbHbIMH pJUiaMH, COIUia 

itnn no^aHH ra30Bofi cmcch b npocrpaHCTBO Meacqy paaaMK iijiockhx ochob, 
urryuep iuw BbiBoaa napa hjih napo-rooBoii CMecH (GB, A, 1560982). 

OflHaKo 3Ta KaMepa npe^Ha3HaHeHa fljia snirraKCHaflbHoro HapaujHBaHHH 
onoa KpeMHH# h He cjiy>KHT fljifl nojiyneHH* nojiHKpucTajuiHHecKoro HcxoaHoro 

20 KpeMHHfl. JlflR HarpCBaHHH IIJIOCKHX OCHOB HCnOJIb3yeTC» Hapy)KHbIH BH HHflyK- 

Top, a pxn coneji ycraHOBJieH tojieko co cropoHbi ctchok xopnyca xaMepu, 06- 
paiueHHbix k KoponcHM cTopoHaM iijiockhx ochob. KpoMe Toro, KaMepa HMeeT 
ooth 3^eiapo^BHraTe^b xuifl noBopoTa njiocKHX ochob h npyroii 3JieKTpo/iBHra- 
Tejib juih noaopoTa coneji, hto ycjioacHneT KOHCipyxuHK). 
25 PacKpbrrHe H306peTeHHfl 

B dtHOBy HacTOHiixero H3o6peTeHHH nocraBJieHa 3aAana noBbicHTb npo- 

H3BO^HTeJIbHOCTb H peHTa6eJlbHOCTb npOH3BOflCTBa HCXOAHOrO nOJIHKpHCTaJIJlH- 

necKoro KpeMHKa, a TaioKe CHH3HTb'croHMocTb h Tpy,aoeMKOCTb nojiyneHHfl UIH- 

pOKHX OCHOB JUIH nOJiyHCHH* KpeMHHH. 
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TexHHHecKHH pe3yjiLTaT, KOTopbiH MO)KeT 6bm> nojiyneH npw ocymecTB- 
jichhm 3a^B^eHHoro cnoco6a, - ynpomeHHe npouecca BojiopoAHoro bocctshob- 
jichhh, yBejiHMeHHe whphhm iijiockhx ociioB h kojihhcctbb noiiynaeMoro HC- 
xo;iHoro KpeMHHfl, a TaioKe coKpameHHe BpeMeHH npouecca h cHiwceHHe pacxo- 
5 ,aa 3Jieicrpo3HeprHH. 

TexHHHecKHH pe3yni>TaT, KOToptifi MoaceT 6trrt nojiyneH npw Bbinojuie- 
hhm 3a«B^eHHoro ycrpoHCTBa, - yjiynmeHHe TexHHK0-3KcmiyaTauH0HHbix xa- 
paicrepHCTHK h ynpomeHHe KOHCTpykuHH. 

IlocTaBJieHHaH 3aaana peiuaerca Teivi, hto b h3bccthom cnocooe H3roTOB- 

10 JieHHfl HCXOJIHOrO nOJIHKpHCTaJIJIHHeCKOrO KpeMHHH B BHfle nJiaCTHH, BKJTKDHaK)- 

meM pa3MemeHne miocKOH ochobij b KaMepe, no^any noTOKa napa MOHocHJiaHa 
hjih napo-rooBotf cMecn TpHXJiopcwjiaHa h BOflopcma BAOJib nosepxHOCTH rmo- 
ckoh ochobw, HarpeBaHHe njiocKofi ochobw npoTeKaiomHM tokom, ocaacfleHHe 
Ha nnocKyio ocHOBy KpeMHHH H3 napa win napo-rooBOii cmcch, H3BJieHeHHe 
15 nnocKOH ochobu c kpcmhhcm H3 KaMepu, nocjieiiyioiuyio o6pa6orKy, corjiacHo 
H3o6peTeHHK) b KanecTBe njiocKOii ochobw Hcnonb3yK)T MaTepnajibj, xhmhhcckh 
HHepTHbie k napy arm napo-ra30Bofi CMecn, c yaenEHbiM conpoTHBJieHHeM b hh- 
TepBane ot 1- 10 " 3 Omcm ao 50 Om-cm, a nocjieayiomyK) o6pa6oTKy npoH3Bo- 
aht cpe3aHHeM ocaameHHoro KpeMHHH c iuiockoh ochobli. 
20 TaKHM o6pa30M, onocKHe KpeMHHeBbie ochobu H3 roTaBJi h BaiOT nyreM 

cpe3aHHH njiacrraH c ocaacaeHHoro noJiHKpeMHRH, a ochobli nnn MHoroKpaTHoro 
ocaxcjieHHH KpeMHHH de3 crapTOBoro pa3orpeBa H3roTaBJiHBaK)T b bhjxo iuiockhx 
nnacTHH hjih nojioc Heo6xoAHMOH umpHHbi H3 xHMHnecKH HefnpanbHbix k ra- 
30BOH CMecn MaTepnajioB, KOTopMe MoryT npHMeHHTbCH cBbiuie 10 h 6ojiee pa3. 
25 Bo3MO>KHbi flononHHTejibHbie BapnaHTbi ocymecTBJieHHH cnoco6a, b ko- 

Topwx ue;iecoo6pa3Ho, hto6bi: 

- b KanecTBe njiocKofi ochobw Hcno;ib30BajiH rpa<J>HT; 

- b KanecTBe djiockoh ochobli Hcno;ib30BajiH cnpeccoBaHHbifl h cne^eH- 
HbiH yr/iepoAHbiH KOMno3HTHbiH MarepHaji, cocroHmufi H3 60 - 80 % Bee. no- 



3AMEHHK)IUHft JfflCT (nPABHJIO 26) 

BNSOOCIO: <WO 0132966A1_L> 



WO 01/32966 PCT/RUOO/00423 

4 

poujKa M€JiK03epHHCToro rpa^HTa c ao6aBJieHneM 20 - 40 % Bee. flByoKiicn 
KpeMHHfl; 

- b KanccTBe njiocKOH ochobw ncnojib30Bara KepMCT - cneHemiufi kom- 

n03HUHOHHtlfi NiaTCpHaJI, COCTOJHHHfi H3 70 - 90 % BeC. OKHCH aJIIOMHHHH 

5 (AI 2 0 3 ) h 10 - 30 % Bee. Hcejie3a hjih hhkcjih; 

- b Ka^ecTBe nnocKOH ochobw ncnojibsoBajin npoBoaamee KBapueBoe 
CTeiaio, cocTOHiuee H3 90 - 70% Bee. okhch KpeMHHH h 10 - 30% Bee. okhch tkc- 
Jie3a; 

- B KanecTBe njiocKOH ochobw Hcnojib30BajiH ymepojiHyio TKaHb; 

10 - b KanecTBe njiocKOH ochobw Hcnojib30BajiH KpeMHe3eMHyio TKaHb c nn- 

poyrjiepoflHUM hjih nnporpa<J)HTOBWM noKpLiTHCM; 

- npn pa3MemeHHH njiocKOH ochobw b KaMepe ee pacnojiarajtn pflflaMH 
;yiHHHofi CTopoHofl ropH30HTanbHO, a no^any napa h/ih napo-ra30BOH cmcch 
BRQJib noBepxHOCTH nnocKOH ochobw npoH3BOiiHJiH 6w, no MeHbiuefi Mepe, 

15 jxvyMx noxoKaMH an* Kaacjioro npoMeacyTKa pajia co ctopohw ctchkh KaMepbi, 
o6pameHHOH k ajihhhoh cTopoHe iuiockoS ochobw; 

- noaany napa hjih napo-raoBofi cmcch Bflonb noBepxHOCTH ojiockoB oc- 
HOBbi npoH3BO^HJiH, no MeHbiueft Mepe, flByMH noxoKaMH nnn Kaacaoro npoMe- 
acynca pana co CTopoHbi ctchok KaMepbi, o6paiueHHWx k kopotkhm cTopoHaM 

20 nJIOCKOfi OCHOBbl. 

- nepea pa3MemeHHeM njiocKOH ochobw b KaMepe ee o-racHrajiH npw TeM- 
nepaType, 6ojibiueH, neM reMneparypa HarpeBaHHH njiocKOH ochobw npw ocaac- 
jxqhuh. 

- cpe3aHHe ocaacfleHHoro KpeMHHH c njiocKOH ochobw npoH3BOflHJiH c 
25 coxpaHeHHeM Ha Hen cjioa ocaacaeHHoro KpeMHHfl tojhuhhoh He Menee 2 mm, 

nocjie nero OHHiuauiH 6w noBepxHOCTH cpe3a uuiH(J)OBaHHeM, TpaBJieHHeM h ot- 

MWBKOH B ^eHOHH30BaHHOH BOflC 

nocrraBJieHHaa 3a^ana tskhcV pemaeTca TeM, hto b H3BecTHyio KaMepy, 
ccmepacaiuyio Kopnyc, aepacaTejiH jxnsi iuiockmx ochob, ycrraHOBJieHHbie b Koprry- 
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ce c B03MOHCHocn>K) pa3MemeHHa njiocKHx ochob ropmoHTajibHMMH pjuiaivuf, 
conjra jxnn noaanH napa hjih napo-rooBofi cmcch b npocipaHCTBo Mencay pnm- 
mh nnocKHX ochob, urryuep jxjih BbiBoaa napa hjjh napo-moBofi c\iecH, comac- 
ho H3o6peTCHHio bbczichm TOKono^BOiibi, noiicoeflHHeHHbie k aepacaTejiaM, co- 
5 mia una nonmn napa hjih napo-ra30Boft CMecH ycraHOBJieHw co cTopoHu creH- 
kh Kopnyca, o6pameHHofi k ajihhhoh CTopoHe njiocicofi ochobm, npw 3tom ko- 
jiHHecTBO coneji Bbi6paH0 He MCHLiue flByx una Kaaciioro npoMOKyrKa MOicay 

rOpH30HTaJlbHMMH paaaMH. 

B03MO)KHbI AOnOJlHHTe^bHbie BapHaHTbl BbinOJIHeHH* KaMepbl, B KOTOpblX 

io uejiecoo6pa3HO, hto6m: 

- 6biJia BBe^eHa ceroa, ycraHOBJieHHaa b Kopnyce nepea Bbixo^aMH coneji; 

- 6biJiH 6w BBeaeHbi jjonojiHHTejibHbie conjia, ycraHOBJieHHbie co cTopo- 
Hbi crreHOK Kopnyca, o6pameHHbix k kopotkhm crropoHaM nJiocKOH ocHOBbi, npw 
3tom KOJiHnecTBo ^onojiHHTejibHbix coneji 6bijio 6bi Bb:6paHo He MeHbiue jwyx 

15 Ka>Kaoro npoMOKyTKa Mea^y ropH30HTajibHbiMH p*maMH. 

YKa3aHHbie npeHMymecTBa, a TaiOKe oco6chhocth HacToamero moope- 
TeHHfl noacH5HOTca BapHaHTaMH ee ocymecTBJieHH^i co ccbiJiicaMH Ha npn;iarae- 
Mbie 4>Hrypbi. 

KpaTKoe onHcaHne nepTOKefl 
20 (E>hi\ 1 H3o6pa)KaeT KOHcrpyKUHio KaMepbl (cxeiviaTHHHo), npojiojibiioe 

ceneHwe; 

(J)Hr. 2 - to }Ke, hto (jwr. 1, bha CBepxy Ha 4>hi\ 1 6e3 kphiukh; 
<J)Hr. 3 - ocHOBy c ocaHUjeHHbiM KpeMHHeM, npoflOJibHoe ceMeHHe; 
<j>Hr. 4 - to ace, hto 4>hi\ 3, nonepenHoe ceneHHe. 
25 JlyniiiHH BapHaHT ocymecTBjieHHH H3o6peTeHHfl 

IlocKonbKy 3aflBJieHHbifi cnoco6 peajimyeTCfl b pa6oTe ycTpOHCTBa, to 
onHcaHHe cnoco6a npHBe^eHo npH onncaHHH ^yHKUHOHHpoBaHHH KaMepw. 

KaMepa (<jmr. 1, 2) HMeeT Kopnyc 1, aepacaTejiH 2 hsib njiocKHx ochob 3, 
ycTaHOB^eHHbie b Kopnyce 1 c B03MOH<HOCTbK) pa3MemeHH*i wiockhx ochob 3 
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ropH30HTajibHWMH pjmaMH. KaMepa Taxace coaep>KHT conjia 4 juin noaaHH napa 
hjih napo-moBofi cmcch b npocrrpaHCTBO Meauiy paaaMH otiockhx ochob 3 h 
unyaep 5 ;yifl BtiBojaa napa *uih napo-ra30Bofi cmcch. ToxonoflBOAbi 6 noacoc- 
AHhchm k ^ep)KaTejiHM 2. Conjia 4 ycraHOBjieHbi co CTopoHbi ctchkh Kopnyca 1, 
5 o6paiueHHOH k flJWHHofi CTopoHe rmocxoH ochobw 3. Kojimhcctbo conen 4 bm- 
6paHO He MeHbiiie OTyx jinx xaacfloro npoMeacyrxa Meac/iy ropH30HTajibHbiMH 
pH,aaMH. Ha (jmrype 1 Taxxce cxcMaTHHHO noKa3aHbi xpbituxa 7 xaMepw h Bbi- 
nojiHeHHoe b Hefi okho 8, Tpy6onpbBO,a 9 jvui no/iaHH napa kjth napo-ra30BOH 
CMecH k conjiaM 4. 

io B Kopnyc 1 mohcct 6biTb BBeaeHa ceTKa 10 (4wr. 1), ycTaHOBjieHHan ne- 

pea Bbixo.aaMM coneji 4 rjix pacceHBaHH* noTOKOB napa hjih napo-ra30BOH CMe- 

CH. 

B KOHCipyKUHio Moryr 6bm> BBe^eHbi aonoJiHHTejibHbie conjia 1 1 , ycra- 
HOBJieHHwe co CTopoHbi creHOK Kopnyca 1, o6pameHHbix k kopotkhm crropoHaM 

15 rUIOCKOfi OCHOBbI 3. KOJIHHeCTBO HOnOJIHHTeJlbHIJX COneJI 11 MO)KeT 6bITb Bbl- 

6paHO He MeHbine flByx jijih xaacaoro npoMOKyrxa Meatfly ropH30HTajibHbiMH 
paaaMH. Mepe3 aonojiHHTe/ibHbie conjia 

1 1 MO)KeT 6brrb noflaHO ot 20 jxo 40 % Bee. ot o6mero KOJiHHecTBa napa hjih na- 
po-ra30BOfi CMecu jwn yjiyHiueHHfl ycjiOBHH hx nepeMeuiHBaHHa. 

20 ycrpoHCTBO pa6oTaeT cjiejjyiomHM o6pa30M. 

Ilocjie BioiioHeHH^ TOKa nepe3 ToxonoABOflbi 6 nponcxoflHT HarpeBaHHe 
njiocKHX ochob 3 no TeMnepaTyp ot 1050 0 C AO 1200 0 C. Ilocjie noaaHH b Kop- 
nyc 1 nepe3 coiuia 4, a Taxace npH hx HajiHHHH nepe3 aonojiHHTejibHbie conjia 
11, TpnxjiopcHJiaHa (Si H CI 3) h Boaopoaa (H 2 ) npoHCxozurr ocaacaeHne xpeM- 

25 hhh H3 napo-rooBofi 4)a3bi Ha n/iocxne ochobu 3 no peaxuHH: Si H CI 3 + H 2 = 
Si + 3 HC1. Pa3MemeHHe coneji 4 co CTopoHbi ctchkh xopnyca 1, o6pameHHofi k 

^JIHHHOfi CTOpOHe nJIOCKOfi OCHOBbI 3, n03BOJIfleT yBeJIHHHTb CKOpOCTb H kojih- 

necTBo ocaxcflieHHoro xpeMHna. OcaxaeHHH xpeMHHH H3 napa MOHOCHJiaHa npo- 
H3BOWT Ha pa3orpeTbie rniocxne ochobm 3 6e3 ynacTHH Boaopojia. 
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B KanecTBe xhmhhcckh HeinpajibHbix h npoBo^iUHX MaTepnajiOB jijih 
H3roTOBJieHHfl hjiockhx ochob 3 Morjnr 6biTb wcnojib30BaHbi ynnepoflHbie h 
KOMno3HTHtic MaTepnajibi Ha ocHOBe BUCOKOTCMnepaTypHux okhcjiob c zio6aB- 
jieHHeM yr/iepojia h MerajmoB. Heo6xoflHMyio npoBOAHMOCTb b MaTepwajiax 
5 co34aioT nyrgM h3mchchh5i cocTaBa u TeMnepaiypbi cnenaHMH KOMno3HTOB. Bbi- 
6op nojixoflameii BejiHHHHbi npoBOflHMOcra Heo6xoanM h juih npaBMJibHOH op- 
raHH3auHH HarpeBa ochobu ao Tpe6yeMofl TeMnepaTypbi. 

IlpH 60JIbLUOM BCJlHHHHe npOBOflHMOCTH H 60JlbUIOH IIlHpHHC nJlOCKHX 

ochob 3 tok jwsi hx 3Jieicrpo HarpeBa mohcho orpaHHHHTb jxo Heo6xo^HMbix npe- 

10 fleJIOB JIHUIb nyTgM IipHMeHeHHfl TOHKHX IIJIOCKHX OCHOB 3, npOHHOCTb KOTOpblX 

MoaceT OKa3aTbc« He.aocTaTOHHofi. KpoMe Toro, Heo6xo,HHMO nocjie^OBaTejibHoe 

BKJlIOHeHHe nJlOCKHX OCHOB 3 B 3JieiCTpHHeCK7K) Uenb, HTO MO>KeT npHBeCTH K 

HOKejiaTejibHOMy H3MCHeHHio cos cp MOK^y 4>a3aMH. BojibuiHe bcjihhhhu tokob 
ipe6yioT Tame npHMeHeHH* 6oJibuiHX ceieHHfi TOKonoABOflOB 6 h btophmhlix 
15 o6motok TpaHc4>opMaTopoB. ycjio»cHHK)TCfl CHcreMbi KOMMyrauHH h peryjinpo- 

BaHHH. 

JIjih npoBe^eHM npoueccoB ocaxzjxemin 6e3 BHeceHHa b ocaauxaeMbifi 
MaTepnaJi KaKHX-JiH6o npHMecefi ariocKHe ochobu H3 yrjiepo^Hbix h komho3ht- 
hux MaTepHajioB npeflBapirrejibHO no^BepraiOT oraHry b TeneHMe naca b Ba- 
20 KyyMe npH TeMnepaTypax so 1 800°C. 

TTo 0K0HH3HHH IipOUeCCa BOflOpOflHOFO BOCCTaHOBJieHHH npOH3BO,fl5IT 

yuaJieHHe c iijiockhx ochob 3 nojiyneHHoro MaTepHaJia. BHa«ja^e cpe3aioT ocaac- 

flSHHblH KpeMHHH 12 C 60KOBWX CTOpOH IUIOCKOH OCHOBbJ 3 ((J)Hr. 3, 4) RHX C03- 

AaHHH 6a30Bbix ruiocKOcrefi, Heo6xojiHMbix win ycrraHOBKH rjiockhx ochob 3 
25 nepea nocjieayioiueM cpe3aHHH KpeMHHH c iimpoKHX ctopoh. 3aTeM cpe3aioT 
ocaxc^eHHbiH MaTepHaji c uihpokoh cropoHbi naocKOH ochobh 3, ocTaBJiaa 3a- 
rpfl3HCHHUH /ui4><j)y3HeH cnofi tojhuhhoh He MeHee 2 mm. JIhhhh pa3pe3a no- 
Ka3aHbi Ha cjwr. 3, 4 nymcTHpoM. 
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FIoflroTOBKa k noBTOpHofi 3arTpy3Ke iuiockhx ochob 3 b KaMepy 3aKaHHH- 
BaeTCfl uiJiH(j)OBKOH miocKOCTeH cpe3a, TpaBJieHHeM h otmmbkoh AeHOHH30BaH- 

HOH BOflOH. 

Cpe3aHHUH MaTepnaji noABepraiar TaKow *e o6paooTKe, nocjie Hero ero 

5 M05KHO HCnOJlb30BaTL B K3HeCTBC UIHpOKHX IUIOCKHX KpeMHHCBLIX OCHOB, a TaK- 

ace nnn neperoiaBKH b KanecrBe KycKOBbix miH MepHbix 3arpy30K. #jih h3potob- 

JieHHH nJIOCKHX OCHOB 3 MOHCHO HCnOJlb30BaTb pa3JIHHHBie MaTepHaJlW, XHMHHe- 

ckh HefrrpajTbHwe k napy hjih napo-ra30BOfi cmcch, c yaeJibHbiM conporaBJieHii- 
eM ot 1- 10 " 3 Om-cm (10 Om mm 2 /m) ao 50 Om-cm(2,5-10 5 Om mm 2 /m). 
10 IlpHMep I. B KaMepe BoaopoAHoro BOccTaHOBjieHHH nojiynaioT hcxoa- 

Hblff nOJl HKpHCTaJl JIHHCCKHH KpeMHHH B KOJIHHeCTBe OKOAO 400 Kr. Oca)KAeHHe 

npoBOAHT b npouecce BOAopoAHoro BOCCTaHOBJieHH* KpeMHHH Ha 12-th Harpe- 
Tbix miocKHX ocHOBax 3 (Ha 4>hi\ 2 cxeMaTHHHO noKa3aHO mecTb iijiockhx ochob 
3), H3roTOBJieHHux H3 oco6o HHCToro rpa<j)HTa MapKH fM3 OCH (hjih TM3 - 

15 MT OCH) flJiHHoii - 130 cm, iuhphhoh - 15 cm h tojiiuhhoh - 0,5 cm. ^JiHHa 
pa6oneH nacTH nnacTHH, Ha kotopoh npoHexo^HT ocaacAeHHe, - 120 cm. 

YaejibHoe conpoTHBJieHHe ipac|)HTa p =1.10°om cm. IlpH TaKOM hh3kom 
conpoTHBJieHHH npoH3BOiurr nocjieAOBaTejibHoe BmiK)HeHHe ochob c hx cyM- 
MapHbiM conpoTHBJieHHeM okojio 0,18 Om. MHHHMaJibHaa TOJiiUHHa iijiockhx 

20 ochob 3.Bbi6paHa Ha HHxcHeM npeAeJie npoHHocra MaTepna^a. B npouecce Ha- 
rpeBa njiocKHX ochob 3 ao TeMnepaTyp BoccraHOBJieHHH 1100 - 1150°C h oca- 
acaeHHfl Ha hhx KpeMHHH conpoTHBJieHHe CHH>KaeTCH. B pe3yjibTaTe tok HarpeBa 
noBbiiuaeTCH noHro ao 2000 A. 

flepeA HanajioM npouecca BoccrraHOBJieHHfl oTKpbisajoT KpbiuiKy 7 Kopny- 

25 ca 1 ((J)Hr. 1) H 3aKpeiuiHK)T njiocKHe ochobw 3 qpa<J)HTa b AepacaTejiax 2 toko- 
iioaboaob 6 ((jwr. 1, 2) b ropH30HranbHOM nojioaceHHH napajuieJibHO h Ha pac- 
ctohhhh 8,0 cm. Apyr ot Apyra. 3thm co3AaK>T 6jiaronpHHTHbie yanoBHH una 
B3aHMHoro noAorpeBa iuiockhx ochob 3 h AocTHraioT cymecTBeHHOfi skohomhh 

3JieKTp03HeprHH. 
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noane 3arpy3KH Kopnyc 1 repMeraHHo 3aKpwBaioT KpuiUKofi 7, b«v 
KyyMHpyiOT jxo ocraTOHHoro AaBJieHHfl (l-2)10" 2 Topp, BnycKaioT CMecb bo- 
aopojxa c napoM ipHXJiopcHJiaHa (TXC) h npo;iyBaK>T 10 mhh. pa6oHHH o6beM. 

FlpOUeCC BOCCTaHOBJieHHfl HaHHHaiOT npH H36bITOHHOM AaBJICHMH CMCCH OKOJIO 

5 100 Topp h TeMnepaType HarpeBa ochob 1050 - 1 100° C. B npouecce ocaame- 
hhh TeMnepaTypy noBbiiuaioT Ha 80 - 100°C. TXC noaaioT b KOJiHnecTBe no 8,0 
kt Ha 1,0 kt oca^cAeHHoro KpeMHH*. Boflopoa noaaioT b KOJiHiecTBe 4 - 5 m 3 Ha 
I m 3 TXC. 

Flocjie nocTyruieHHH b Kopnyc 1 Tflacejibie napbi ipHXJiopcHJiaHa o6biHHO 
io oopa3> K)T noBbimeHHyio KOHueHTpauwo b hhhchch Macro KaMepw. IlpH hhhchcm 
pacnojio>KeHHH njiocKHx ochob 3 napo-raoBaa CMecb 6o;iee p^BHOMepHO noaa- 
eTCH k nx noBepxHOCTHM c nOMomwo BepTHKajibHo pacnojioaceHHbix coneji 4 h 
jiyniue nepeMeuiHBaeTca* Bo3pacTaeT BpeMa KOHTaicra cmcch c HarpeTbiMH njio- 

CKHMH OCHOBaMH 3, a 06pa3yK)lUHHCa XJIOpHCTblH BOjuopo^ nojiHHMaeTCfl BBCpX 

is BMecrre c Bo^opoflOM h yAajifleTca H3 Kopnyca 1 Kasiepbi nepe3 unyuep 5. 

IlpH nojiyneHHH 400 icr KpeMHHH Ha Kaacnyio anocKyio ocHOBy 3 ocaac- 
AaiOT 33,5 kr MaTepwajia. B KOHue npouecca ocaacaeHiw uunpHHa njiocKHx ochob 
3 aocTHraeT 21 cm. IlpH cpczweii BeJiHHHHe noBepxHocTH ocaameHHa c flByx 

CTOpOH nJlOCKOfi OCHOBbI 3 OKOJIO 5040 CM 2 H yjieJIbHOH CKOpOCTH OCaKiieHHfl 
20 nOJIHKpCMHRH 0,lip./CM 2 -HaC, BpCMH OCaXCjieHHfl 3ajWHHOrO KOJIHHeCTBa KpeM- 

HHfl cocraBJiaer 33500: (5040x0, 1 )=66,5 naca hjih 2,8 cyroK. 3a cyrKH nonyna- 
wt 400/2,8= 142,8Kr; 3a nac - 5,9 kt. 

B CBH3H c He3HaqHTenbHbiM H3MeHeHHeM np0H3BonHTejibHOCTH npouecca 

npH MajlOM H3MeHeHHH nOBepXHOCTH IUIOCKHX OCHOB 3, COOTHOUieHHe KOMnO- 

25 HeHTOB napo-ra30BOH cmcch b npouecce ocaacaeHH* He H3MeiwK)T. 3to 3Hann- 
TejibHO ynpomaeT TexHOJiornio. 

Bee 1 m 3 napa TXC paBeH 6 Kr. llo3TOMy 3a nac no^aioT 1,35m 3 x 5,9 Kr = 
8,0m 3 napa TXC m okojio 35,0m 3 Boaopoiia. flo cpaBHeHHio c H3BecTHbiM cnoco- 
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6om, ocHOBHbie TexHHKO-3Kcn^yaTaunoHHSie noKa3aTeJiH npoH3BO,acTBa yjiyq- 
uiaxyrcfl b 1 ,5 - 2,0 pa3a. 

no oKOHHaHHH npouecca CHanajia npeKpamanrr noaany 3JieKTpo3HeprnH, 
a 3aTCM nonany napa hjih napo-ra30BOH cm€Ch. riocjie 3Toro BaicyyMHpyioT Ka- 
5 Mepy, BirycKawT B03uyx h npoH3Bo;yrr ee pa3rpy3Ky. 

OcaacaeHHufi KpeMHHH yaajiflioT c iijiockwx ochob 3 npoflojjbHoii pe3KOM, 
HanpwMep, ajiMa3HbiMH minaMH. Flpn stom BHanajie cpe3aiOT KpeMHHH c 6oko- 
bux CTopoH anocKHX ochob 3, a 3aTeM c mnpoKHX, ocraBJiHH He MeHee 2 mm 
ocaHtaSHHoro MaTepnajia c KaacaoH cropoHu. Ilepeji noBTOpHOft 3arpy3Kofi c 
io noBepxHocTefi cpe3a njiocKHx ochob 3 couuiH<j)OBbiBaK)T no 1,0 mm KpeMHHH, 
nocjie nero npoH3BOflHT TpaBJieHHe h OTMbiBKy b AeHOHH30BaHHOfi Boae. Cpe- 
3aHHtifi MaTepHa^ noABepraioT TaKOH ace o6pa6o*nce, nocjie Hero apo6HT Ha Kyc- 
kh nepea 3arpy3K0H b rarejib. MepHtie 3arpy3Kii npeflBapHTejibHO pa3pe3aK)T, a 

3aTeM UIJIH^yiOT, TpaBHT H OTMblBaiOT. 

15 ripHwep 2. B tom 5Ke ycnpoHCTBe nojrynaiOT 400 Kr ncxoflHoro nojin- 

KpHCTajuiHHecKoro KpeMHHH. J\jw chhhcchhh npoBowMocTH oca>KfleHHe Beayr 
Ha imocKHe ocHOBbi 3 H3 yrneponHoro KOMno3HTHoro MaTepnajia, cocrroHiuero 
Ha 60-80% Bee. H3 hhctoto nopouiKa Me/iK03epHHCToro rpa^HTa c ,ao6aBJieHHeM 
20-40% Bee. HHCTofi flByoKHCH KpeMHHH, cnpeccoBaHHbix h cneneHHbix npH 

20 1600°C. Pa3Mepu njiocKHx ochob 3: 120 x 30 x 0,6 cm. YiiejibHoe conporaBJie- 
HHe MaTepHajia njiocKHx ochob 3: 0,1-0,3 Om-cm. 3to b 200 pa3 Bbiuie neM b 
npHMepe 1, hto no3BOJiHJio 3HaHmrejibH0 yBejmnHTb uunpHHy h TOJimHHy njio- 

CKHX OCHOB 3. ripH 3TOM npOH3BOflHTeJIbHOCTb npouecca nOJiyHeHHH KpeMHHH 

B03poc/ia noHTH b 1,8 pa3a. ripeflBapHTejibHyK) o6pa6oTKy njiocKHx ochob 3 it 
25 npouecc BoccTaHOBJieHHH KpeMHHH Be.ayT aHajiorHMHo npHMepy 1 . 

Ilprnviep 3. B tom ace ycnpoHCTBe noJiynaiOT 400 Kr Hcxo^Horo nojiHKpH- 
CTaJiJiHMecKoro kpcmhhh. B KanecTBe otiockhx ochob 3 HcnoJib3yiOT njiacTHHbi, 
H3roTOBJieHHbie H3 KepMeTa - KOMnormunoHHoro MaTepnaJia, cocroHiuero Ha 70- 

90% BeC. H3 HHCTOH OKHCH aJHOMHHHH (Al 2 03) H 10 — 30% BeC. >Ke/re3a HJIH HH- 
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Kejia, cneneHHbix npn 1700°C. FIpHMeHHiOT ruiocKHe ochobm 3 ajihhoh 120cm, 
uihphhoh 30cm h TOJimnHofi 0,6 cm. YaejibHoe conpoTHBJieHHe MaTepHana njio- 
ckhx ochob 3: 0,1-0,3 Om-cm. FIojiroTOBKa njiocKHx ochob 3, npoBe/ieuHe 
npouecca nojiyneHHH KpeMHH* h ero pe3yjibTaTbi aHajiorHHHbi npHMepy 1 . 
5 IIpHMep 4. B tom we ycrpoficTBe nojiynaioT 400 Kr nojiHKpncTajuiHHe- 

CKoro kpcmhhh c Hcnojib30BaHHCM b KanecTBe njiocKHx ochob 3 njiacTHH m 
npoBo/wmero KBapueBoro CTeioia. npHMemnoT nnocKHe ochobu 3 ajihhoh 120 

CM, IlIHpHHOH 40 cm h tojiiuhhoh 0,4 CM C yfleJIbHUM ConpoTHBJieHHeM OT 0,1 zio 

25 Om -cm. Oreiaia cocTaBa ot 90 jxo 70% Bee. ^ByoKHCH KpeMHHfl h 10-30% 

io Bee. okhch )Kejie3a noJiynaioT BbrrarHBaHneM H3 pacnJiaBa no o6whhoh tcxho- 
jiorHH RJi% nojiyneHHa TexHHMecKHX creKOJi. nojiyneHHe KpeMHHH npoBO/urr 
aHajiorHHHO npHMepy 1. FIpH uiHpHHe hjiockhx ochob 3 okojio 40 cm npon3BO- 
AHTejibHOCTb npouecca nojiyneHHH KpeMHHH, no cpaBHeHHK) c np h Be^e h ho m b 
npHMepe 1, B03pocjia b 2,3 pa3a h cocrraBJmeT (npw ocaataeHHH Ha 6 anocKHX 

15 ochob 3) okojio 6,0 Kr/nac hjih okojio 160 Kr/cyncH. 

IIpHMep 5. B tom ace ycTpoficTBe nojiynaioT to ace kojihicctbo KpeMHH*. 
OcaacneHHe Bejiyr Ha yrjiepoflHyto ncaHt c y/jejibHUM conpoTHBJieHHeM 0,1-10 
Om* cm, uihphhoh 70 cm. PaSoHaa jxnHHa njiocKHx ochob 3 paBHa 120 cm. IlOfl- 
roTOBKy MaTepnajia k ocaacaeHHK) h npouecc ocaacaeHHH BOCcrraHOBJieHHoro 

20 KpeMHHH Be^yr aHajiorHHHO npHMepy 1. OcaacaeHHe Be^yr Ha uiecTb ojiockhx 
ochob 3, bkjuohShhmx no flBe b Kaamyio $a3y ipex(j)a3Horo TOKa. rLiomaab no- 
BepxHocTH uiecTH ochob, b 3tom cjiynae, 6oJibiue njiomaw noBepxHOCTH 12 oc- 
hob (b npHMepe 1) noHTH b 2 pa3a. IIo3TOMy jyia noJiyneHH* 400 Kr KpeMHHH 
^ocTaTOHHO 34-x nacoB c npoH3BO^HTejibHOcm>K) okojio 12 xr/nac 

25 IIpHMep 6. B tom ace ycipoHcTBe nojiynaioT 400 Kr HCxoflHoro nojiHKpn- 

cTajiJiH^ecKoro KpeMHHH. flnfl 3Toro b KanecTBe njiocKHx ochob 3 Hcnojib3yioT 
KpeMHe3eMHyK) TKaHb c nupoyniepoflHbiM hjih nnporpa({)HTOBbiM noKpwTweM 
uihphhoh 50 cm h c yaeJibHMM conpoTHBJieHHeM ot 25 Om cm jxo 50 Om cm. 
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ra6apHTM Kaamofi H3 uiecTH iuiockhx ochob 3 cocTaBJiaioT 120 x 50 x 
0,08 cm. 

B 3TOM cJiynac npoH3BOAHTejibHocTb BoapacraeT b 1,45 pasa no cpaBHe- 
hhk> c npHMepoM 1 h 3a*aHHOe kojihmcctbo KpeMHM5i noJiynaioT MeHee neM 3a 
5 jiBoe cyroK. npoH3BOflHTeJitHOCTL = 200 kt/ cyncH hjih 8,6 Kr/nac. 

ripOMbllllJieHHafl npMMeHHMOCTb 

HaH6ojiee ycneuiHO 3a*BJieHHbiH cnocod w KaMepa MoryT 6bm> ncnonb- 
30BaHti npH nonyneHHH HCXOiXHorcT noJiHKpHCTajuiHMecKoro KpeMHHH b bhjxz 
nJiacrniH c 6oJibiiiofi nJioma^bK) noBepxHOCTH. 
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OOPMYJIA H30BPETEHIW 

1. CllOCOG H3fOTOBJieHMfl MCXO^HOrO nOJIMKpMCTaJIJlHHeCKOrO KpeMHMfl B 

BH,ae nJiacTHH, BKmonaiomHH pa3MeiueHHe njiocxon ochobw, nojiany noTOKa na- 
pa MOHocHJiana hjih napo-ra30Bofi cmcch TpHXJiopcnjiaHa h Boaopoaa Bjio;ib no- 
5 BepxHocTH nJiocKofi ochobw, HarpeBaHHe miocKofi ochobw npoTCKaioiuHM to- 
kom t oca>K^eHwe Ha ruiocKyio ocHOBy KpeMHwa H3 napa hjih napo-ra30BOM CMe- 
ch, H3BJieHeHne imocKofi ochobw c KpCMHHCM H3 xaMepu, nocjie^yiomyK) o6pa- 

SoTKy, OTJTHHaiOmHHCH TeM, HTO B K3HCCTBC IUI0CKOM OCHOBW HCnOJIb3)'K)T MaTe- 

pHanw, xHMHMecKH HHepTHwe k napy hjih k napo-ra30BOH cwecu, c yaejTbHWM 
io conpoTHBJieHHeM b HHTepBajie or !■ 10 ° Omcm no 50 Omcm, a nooieayiomyio 
o6pa6oTKy npoH3Bojw cpe3aHHeM ocawaeHHoro KpeMHHH c anocKoii ochobw. 

2. Cnoco6 no n. 1, oTJTHHaiomHHCH TeM, hto b KanecTBe iijiockoh ochobw 
Hcnonb3yK)T rpa(j)HT. 

3. Cnoco6 no n. 1, OTJiHnaioiUHHca TeM, hto b KaMecTBe njiocKOfi ochobw 
15 Hcnoiib3yK)T cnpeccoBaHHbiii h cncncHHWH yrnepoAHWH KOMno3HTnwn MaTepn- 

aji, cocroHiUHfi H3 60 - 80 % Bee. nopouiKa MeJiK03epHHCToro rpa4>HTa c ;jo6aB- 
neHHeM 20 - 40 % Bee. AByoKHCH KpeMHRH. 

4. Cnoco6 no n. 1, OTJiHHaioiuHHCfl TeM, hto b KanecrrBe anocKOH ochobw 
ncno^b3yioT xepMeT - cneneHHWfi KOMno3HUH0HHwfi MaTepwan, coctohuihh hj 

20 70 - 90 % Bee. okhch 3jik)mhhhh (A! 2 0 3 ) h 10 - 30 % Bee. >Kejie3a hjih hukcjia. 

5. Cnoco6 no n. 1, oTJiHiaioiUHHca TeM, hto b KaHecroe nnocKOfi ochobw 
Hcnojib3yiOT npoBoaaiuee KBapueBoe creioio, cocToamee H3 90 - 70% Bee. ABy- 
okhch KpeMHHfl h 10 - 30% Bee. okhch >KeJie3a. 

6. Cnoco6 no n. 1, otji hh aio uih ftc ji TeM, kto b tcanecTBe iuiockoh ochobw 
25 Hcnojib3yioT yrjiepcflHyio TKaHb. 

7. Cnoco6 no n. I, cnviHuaiomHHCfl TeM, srro b KavecTBe nnocKOH ochobw 
Hcnojib3yK>T KpeMHe3eMHyio TKaHb c nHpoynieponHWM hjih nuporpa^HTOBMM 
noxpwTHeM. 
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8. Cnocoo no n. 1, oTJiHHaiomHfica TeM, hto npw pa3MemeHHH njiocxofi 
ochobij b KaMepe ee pacnojiaraiOT pa^aMH juihhhoh cTopoHofi ropH30HTaiibH0, a 
noaany napa hjih napo-ra30Bofi CMecH baojil noBepxHOcro iuiockoh ochobw 
npoH3Bo^HT, no MeHbiuefi Mepe, AByMfl noTOKaMH una Kaamoro npoMe>Kyn<a pa- 

5 aa co cTopoHbi creHKH KaMepM, o6pameHH0H k iuiHHHofi cTopoHe njiocKOH oc- 

HOBbl. 

9. Cnoco6 no n. 8, OTJinnaioiuHHCJi TeM, hto noaany napa hjih napo- 
ra30B0H CMecH B^ojib noBepxHOCTH anocKOH ochobki npoH3BO;i5n\ no MeHbiuen 
Mepe, jxBym noTOKaMH juih Kaamoro npoMeacyTKa pjiaa co CTopoHbi ctchok ica- 

10 Mepw, o6pameHHi»ix k kopotkhm cTopoHaM nJiocKOH ochobli. 

10. Cnoco6 no n. 1, OTJiHHajoiUHfica tcm, hto nepea pa3MemeHneM njio- 
ckoh ochobw b KaMepe ee oraHraioT npH TeMnepaType, 6ojibineH, neM TeMnepa- 
Typa HarpeBaHHH nnocKoft ochobu npH ocaataeHHH. 

11. Cnoco6 no n. 1, oTjiHHaiomHiiai TeM, hto cpe3aHne ocaameHHoro 
15 KpeMHHH c nnocKOfi ochobw npoH3BOflOT c coxpaHeHHeM Ha Hen cjioa ocaacaeH- 

Horo xpeMHHH TOJiuiHHOfi He MeHee 2 mm, nocJie nero OHHmaroT noBepxHocrrn 
cpe3a uiJiH(J)OBaHHeM, ipaBJieHHeM h otmubkoR b fleH0HH3OBaHHOH BO,ne. 

12. KaMepa, co,aep>Kamas xopnyc, jjepacaTejiH juin nnocKHX ochob, ycrra- 
HOBJieHHwe b Kopnyce c B03MoacHOCTbK) pa3MemeHHa ruiocKHx ochob ropH30H- 

20 TanbHbiMH pajiaMH, conjia jma noaann napa hjih napo-moBofi cmcch b npo- 
crpaHCTBO Me^cny paaaMH ruiocKHx ochob, unyuep jxn* BbiBoaa napa hjih napo- 
ra30BoH CMecH, oTJinnaiomaaca tcm, hto BBeaeHbi TOKonoABOAbi, noflcoeaHHeH- 
Hbie k aep)KaTejiaM, coiuia una noaaHH napa hjih napo-moBOH cmcch ycrraHOB- 
jieHbi co CTopoHbi creHKH Kopnyca, o6pameHHOii k juihhhoh CTopoHe njiocKofi 

25 ochobw, npH 3TOM KOJiHHecTBO coneji Bbi6paH0 He MeHbiiie jiByx juin Ka>KAoro 
npoMencyTKa Meacoty ropH30HTajibHbiMH pjmaMH. 

13. KaMepa no n. 12, OTJiHHaiomaHCH TeM, hto BBeaeHa ceTKa, ycrraHOB- 
jieHHan b Kopnyce nepea BbixoaaMHConeJi. 
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14. KaMepa no n. 12, oTJiHMaiomaflca TeM, mto BBeaeHbi flonojiHHTe/ibHbie 
coiuia, ycraHOB^enHbie co cropoHbi ctchok Kopnyca, o6paweHHbix k kopotkhm 
cropoHaM nnocKofi ochobw, npH 3tom kojimhcctbo flonoflHHTenbHbix coneji Bbi- 
6paHo He MeHbuie iwyx ajih Kaayioro npoMeacyTKa Meatfly ropH30HTaJibHbiMii 
pnAaMH. 



3AMEHHK>LHHfl JIHCT (nPABHJIO 26) 

8NSDOCID; <WO 0132966A1 l.> 



WO 01/32966 PCT/RUOO/00423 




G>HI\2 



3AMEHflIOmHfl JIHCT (I1PABHJIO 26) 

BNSOOC1D: <WO 0i3296SA1J. » 



WO 01/32966 PCT/RU00/00423 




3AMEH5HOLUHH JIHCT (nPABHJIO 26) 

BNSDOCID: <WO 0l3296fiM_L> 



INTERNATIONAL SEARCH REPORT 


IpTf^matinnal application No. 

PCT/RU 00/00423 


A. CLASSIHCATION OF SUBJECT MATTER 




IPC7 C30B 29/06, 25/00, 25/14, 25/18, C23C 16/453 




According to International Patent Classification (IPC) or to both national classification and IPC 


B. FIELDS SEARCHED 


Minimum documentation searched (classification system followed by classification symbols 

IPC7 C30B 29/06, 25/00, 25/02, 25/ 12, 25/ 14 .25/ 18, CO 1 
29/02 ,29/1 2, C23C 16/453,16/44 


3 33/02.H01L 21/205,23/14, 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 



Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 


Citation of document, with indication, where appropriate, of the relevant passages 


Relevant to claim No. 


A 

A 
A 
A 


DT 254 1 284 Al (WACKER-CHEMITRONIC GESELLSCHAFT FUR ELEKTRONIK- 
GRUNDSTOFFE MBH) 24. 3.1977 

GB 1560982 Al (RCA CORPORATION) 13 Feb. 1980 

JP 60253213 A (TOSHIBA MACH CO LTD) 13.12.1985. , the abstract 

RU 2010043 CI (NAUCHN0-PR0IZV00STVENN0E 
OBIEDINENIE "SALYUT") , 30 March 1994 (30.03.94) 


Ml 

12-14 
12-14 
1-14 


Q Furthe 


x documenis are listed in the continuation of Box C. See patent family annex. 


• Special categories of cited documents: *TT" later 'fr^nr— published after the iniemauonal filing date or priority 

. , . , _ ^ , . , . • ■ . date tad not in conflict withlhe application but cited to understand 

-A" document defining the garni sine of the art which a not considered STprkxiik or theory underiymilbe invasion 

to be of particular relevance ^ 1 ' 
-T earlier document but published M w after the attmotiimaJ filmfdtfe "X" doarmeat of paticular relevance; th^ darned uivanion 

„ M 1 . . . . . ~TV . considered novel or cannot be considered to mvorve an inventive 

"L document which may throw doubts on priority claim(0 or which is „ ^ document is taken alone 

cited to establish the publication date of another citation or other ^ 

special reason (is specified) ~Y" of particular relevance; the rlannriri invention cannot be 
-O" document referring to an oral disclosure, use, exhibition or other considered to involve an inventive step when the document is 
o»OTem raexrauj w «n ™ oaciow^ »s combined with one or more other such documents, such ccrribmation 
amMD * heme obvious to a person skilled in the art 

T f m«tw>H pwnr t/% *?1^»C ***** 

the priority dale darned **&"* document member of the amc patent family 


Date of the actual completion of the international search 

13 March 2001 (13.03.01) 


Date of mailing of the international search report 
05 Avril 2001 (05.04.01) 


Name and mailing address of the ISA/ 
Facsimile No. R • U • 


Authorized officer 
Telephone No. 



Form PCT/1SA/210 (second sheet) (July 1992) 



OTHET O ME5WHAPOAHOM nOMCKE 



A. KJlACCHOMKAUHfl FIPEflMETA H30EPETEHRH: 
Cor/iacno MCiK ^Hagomog naTeHTHOR KnaccmfrHKaunH (MnK-7) 



MoKnynapojiHaa saaBica Hn 
PCT/RU 00/00423 



C30B 29/06, 25/00, 25/14, 25/18, C23C 16/453 



B. OBJIACTM nQHCKA: 



I IpUDCpeilHklfl MMllMMyM AOKyMCHTELlHH (CHCTCME KJiaCCM^HKaUHH H HHJICKCU) MFIK-7: 

C30B 29/06, 25/00, 25/02, 25/12, 25/14, 25/18, CO IB 33/02, HO IL 21/205, 23/14, 29/02, 29/12, 
C23C 16/453, 16/44 _ 



Apynw npoaepeHiia* jioKVMCHramui b -rofi Mcpc, b KaKott ona BitmoHCiia b noncicoBbie no^6opKH: 



DiicKTpoHHaji 6aja aajJHbix, ncucibaoBaBUjascJi npn noHCKC (HaaBaimc 6a3w m, ccjih, bo3mokho. noMCKOBue TcpMHHbi): 



C. AOKYMEHTbl, CHHTAlOLIiHEGfl PEJIEBAHTHblMH: 



KaTeropmi* 



CcbUKH Ha JOKVMCHThl C VKaJSHHgM. ffle 3TO BOSMQaCHO, pCJlCBBHTHblX HBCTeR 



OTHOcwrca k nymcry Ne 



A 
A 

A 



DT 2541284 AI ( WACKER-CH EM [TRONIC GESELLSCHAFT FUR ELEK.TRONIK- 
GRUNDSTOFFE MBH) 24. 3. 1 977 

GB 1560982 AI (RCA CORPORATION) 13 Feb. 1980 

JP 60253213 A (TOSHIBA MACH CO LTD) 13.12.1985, petfrepaT 

RU 2010043 CI (IIAyHHO-nPOM3BOHCTBEHHOE OET>EflWHEHHE XAfllOT") 
30.03.1994 



Nil 

12-14 
12-14 
1-14 



hoc.icflv>omnc qoKyMCtrTM VkShm a npoaojmccHHH rpatfru C. j | jammc o nareirTax-aHanorax yKa3aHbi a npnJio*cHiiH 



Oco6we KaTcroptiH ccmaomhnx ooKyMCHTOs: 

A AOKyMCHT. OnpCAC/lftlOWHIl 061UMM ypOWitV TCXHNKK 

E 6oACe pantnm noKyuctn. no onyOAHKOBUHHUH 11a Aary 
uexjmeapoaHoR noaann ham nooe hcc 

O 30K>.MCin. OTIlOCHUntHCJ K yCTIIOMV paCKpWTNlO, JKCriOMH- 
pOUHKK) M t.a. 

P AOtcyMCHT. onyftjiMKosaHHWM ao jutw HC*ayH3po.won no- 
naMM. mo oooie aOTM HcnpawHBacMoro npnopHTcra 

HT.a. 



T 6omc noiiHHH AoicyMCHT, onyfinHKOBBHHuR nocne aatu 
npHopHTtn h npHoeacHHUfi an* uohhuihhm k»o6pctckh» 

X AOKyMCHT* KMOOUIMH lUHOOJlCC OJIKIKOC OTHOUJC1IHC K npCAMCTy 

noKCxa. noposauxHH Hoawiify m M5o6peTaTtiit.cicMR ypOBCHk 

V AOKyMCHT, nopOSaiUMA HSOOpCraTCAbCKHH )-pOBCMb B COMC- 
TaHHH C OIHKM HAM HCCKOflfcKMMK AOKyMCKTaMH TOM 3KC 
KBTCrOpMH 

& AOKyMCHT, BBAIIOUiHHCa n RTCH TOM-BHaflOrOM 



J\?1TZ JCHCTBMTeJlM 101*0 3aBCpUICHIiJI MCHCAyHapOJHOro 

noHcna: 13 MapTa200l (13,03.2001) 



flaTa ompaBKM HacToawcro OTHera o MOwiyHapojiHOM noHCKc: 
05 anpcnn 200! (05.04.2001) 



HflHwcHoaaHne it aapec MeacaytiapojiHoro nOHCKOBoro opraiia: 
OciiepaJibHbifi hhcthtvt npoMbiujflcmiofi 

C06CTBCHHOCTM 

Poccmh. 121858. MocKBa, EepettKOBCKas ua6., 30-1 
fraxc: 243-3337. TCJieraKu: 1 14818 nOflAHA 



YnojiHOMOHeiiHOC xiwrio: 

E. nHcapcBa 
Tcncfton Jfe (095)240-25-91 



OopMa PCT/ISA/2 1 0 (etoport jmcT)(nK>.ib 1 998) 



BNSDOC1D: <WO 0132956A V L> 



